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Effect of Some Analgesic and Anti-Inflammatory Agents on Sodium 
Pentobarbital Anesthesia. (24065) 

EILEEN T. ECKHARDT, MARY E. GRELIS, I. I. A. TABACHNICK 
(Introduced by W. M. Govier) 

Department of Pharmacology, Schering Corp., Bloomfield, N .  J .  

It is commonly supposed that combinations 
of barbiturates with low-potency analgesics 
clinically show some type of “synergism” in 
relief of pain or production of increased hyp- 
nosis. In this communication we wish to re- 
port the effect of analgesics and anti-inflam- 
matory drugs on brain barbiturate concentra- 
tion under anesthesia, in order to gain insight 
into the mechanism of the increased hypnosis 
mentioned above. Duration of hypnosis was 
assessed concomitantly. 

Methods. 1. Prolongation of pentobarbital 
sleeping time. Carworth male mice ranging 
in weight from 20-24 g were fasted for a pe- 
riod of 18 hours and distributed into 6 groups 
of 10 animals each. The compound under 
test was administered orally to 3 of these 
groups. One hour later, these groups received 
logarithmically spaced doses of sodium pen- 
tobarbital intraperitoneally . The same doses 
of sodium pentobarbital were administered to 
the remaining 3 groups of mice, previously 
untreated, which served as controls. Bar- 
biturate-induced hypnosis was measured as a 
function of the duration of loss of the righting 
reflex (sometimes referred to as “sleeping 
time”). Relative potencies of pentobarbital 
with and without adjuvants were obtained by 
the method of Finney ( 1 ) . 

2. Brain pentobarbital determinations. So- 
dium pentobarbital levels in mouse brains 
were determined by the procedure of Brodie 
et QZ. ( 2 )  with some modifications: Carworth 
Farms male mice weighing 17-24 g were 
fasted overnight. Compounds tested were 
administered orally one hour prior to intra- 
peritoneal administration of sodium pento- 
barbital (65 mg/kg). Two hours after so- 
dium pentobarbital administration, the ani- 
mals were killed by cervical dislocation and 
the brains removed immediately. Four mouse 
brains, having a total weight of approximately 
1.7 g were homogenized in 4 ml distilled water. 
The homogenate was placed in a glass stop- 

pered extraction tube to which was added 1.5 
g sodium chloride, 1 .O ml buffer pH 5.5, and 
60 ml petroleum ether containing 1.5% iso- 
amyl alcohol. The petroleum ether-isoamyl al- 
cohol solution was added in the cold room. The 
tubes were shaken in an Eberbach shaker (ap- 
proximately 100 oscillations/min, 4 cm path), 
in a cold room at 4°C. At the end of 1 hour, 
a 40 ml aliquot of the petroleum ether phase 
was removed and shaken with 4 ml buffer pH 
11 (4.25 ml 10 N NaOH + 200 ml Naz 
HPO1) for 3 minutes at room temperature. 
The petroleum ether phase was withdrawn 
and the aqueous phase transferred to a centri- 
fuge tube. It was necessary to centrifuge in 
order to separate the aqueous from the petro- 
leum ether phase completely. The aqueous 
phase was then read in Beckman DU Spectro- 
photometer a t  240 mp. Standards were pre- 
pared by taking 1 ml of various dilutions of a 
sodium pentobarbital solution and adding 
these to 5 ml buffer pH 11. Optical densities 
obtained with these dilutions were equivalent 
to the standard values obtained when sodium 
pentobarbital was carried through the extrac- 
tion procedure. Sodium pentobarbital added 
to brain homogenate at concentrations of 10- 
100 pg showed a mean recovery of 93-99%. 
The brains of untreated mice were assayed 
simultaneously with those of mice receiving 
compounds but no sodium pentobarbital. In  
order to allow for day to day variations in re- 
sponse of the animals to sodium pentobarbital, 
controls receiving sodium pentobarbital alone 
were run with each experimental group. 
Brain blanks varied from 1.9-5.6 p g j g  of 
brain. 

Results. Significant prolongation of bar- 
biturate hypnosis was produced by previous 
administration of aminopyrine or phenylbuta- 
zone a t  25 mg/kg (Table I ) .  Prednisone 
( 2  5 mg/’kg) , morphine ( 1 and 25 mg/kg, or 
acetylsalicylic acid (2 5 or 2 50 mg/kg) which 
were also tested but not listed in Table I did 
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'I'ABLE I. Effect of Aniinopyrine and Plien~lbut.azone on Duration of Barbiturate Hypnosis. 

Dosc So. aiies- h r a t i o n  Potency (90% 
Agc11ts (mg/kg) thctizetl" (iiiin.) confidence limits) 

Sfi lwiito1)arl~it:il t i  5 10 162.4 1. -- 18 1 u lo.(; 

35 s 13.7 
I d o ~  + miiiiop?-riiic ti5 1 t) 240.0 1.34 (1.21-1.49) 

1 i l  153.0 p <.om - 
4 3 08.0 

( 2 3  nig/kg j 18 
35 

S n  ]~c~iitob:irbit:il ti  5 1 0  1 O(i.0 1. 
1 0  79.6 

I 9.0 - 48 
3 J 

I ( 7 c ~  + phenylbuta- 6 5 10 232.6 1.28 (1.15-1.46;) 
zone (25 mg/kg) 48 1 0 104.6 p < . O O l  

35 1u 25.1 

* SO. niicstlictized from groups of 10 iiiicc. 

TABLE 11. Effect of Several Agciits 011 13ruiii S a  Peiitobnrbital Concentration (pg/'g Brain). 

Statistical analysts" 
7 . r - T  -S.E.+-\ S P 

Conipound (nig/kg) Test Coiit rol Test ('ontrol 

Plicnp1but:izone (25)  20.7 I -I.:{ 1.5 1.5 18 <O.Ol  
Aspirin (250 I 13.2 1 I .9 1 .0 1 .o 24 N.S. 
Prednisoiic ( 2 5 )  7 n.2 12.1 2.0 5.0 "4 
Morphine (25j 15.8 15.7 1.1 1.1 24 
A4~iiiiiopyrine ( 2 5 )  29.i 1 i.i 1.4 1.4 30 < <.OOl 

~~ ~ ~~~ ~ 

* .r = n1c:iii : S.E. := stnnd. error ; S t.ot:il So. of clet.erriiiiiations clivided equally among 
test and  control groups; P valucs oI)t;iiitccl by Ytuclcnt's "t." test; S . S .  = not significant at 
p = 0.05. 

t D:ip to day v:rriatioii w i s  seen in 1w:iiii b;irbitnr:ite levels, but were not significant statisti- 
call)-. 

not elicit this effect. 
The results summarized in Table T T  indi- 

cate that mice receiving sodium pentobarbital 
pretreated with phenylbutazone or aminopy- 
rine show significantly increased brain barbi- 
turate levels while those animals receiving 
prednisone, morphine or acetylsalicylic acid 
do not. 

One is tempted to speculate 
that those compounds producing prolongat ion 
of sleeping time and increased brain barbitur- 
ate levels may act by increasing permeability 
of the "blood-brain barrier," as apparently 
does physostigmine ( 3  ) . However. it should 
also be considered that the phenylbutazone 
and aminopyrine effects may be due to in- 
hibition of barbiturate metabolism as has been 
reported for many compounds(4). Our ex- 
periments throw no light on the mechanism 
of the effect which has been described. I t  
would appear that the clinical impression that 
increased duration of hypnosis occurs with 
these combinations may be valid. It likewise 
appears that this effect is not related to anti- 

Discussion. 

inflammatory action or analgesic potency. 
Summary. The effect of acetylsalicylic 

acid. aminopyrine, morphine. phenylbutazone 
and prednisone on duration of hypnosis and 
brain barbiturate concentrations in pento- 
barbital anesthesia in mice has been deter- 
mined. Among these agents, only aminopy- 
rine and phenylbutazone significantly in- 
creased the brain barbiturate concentration 
and prolonged pentobarbital hypnosis. The 
other agents were without significant effect 
on these parameters. 

We wish to acknowledge the help of Mr. Gordon 
Thomas. Schering Corp., Bloomfield, X. J. for the 
st:i tistical analysis. 

1. Finney, D. J., Statistical Method in Biological 
..l.s.wy, Hafner Publishing Co., X. Y., 1952. 

2. Brodie, B. B., Burns, J. J., Mark, L. C., Lief, 
P. A, Bernstein, E., Papper, E. M., J. Pharmacol. 
Exp. Therap., 1953, v109, 26. 

3. Greig, N. E., Mayberry, T. C., ibid., 1951, ~1012, 
1. 
4. Brodie, B. F., J. Pharm. Pharmacol., 1956, v8, 1 .  

Received April 16, 1958. P.S.E.B.M., 1958, v98. 


